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This chapter will present the operation Plan, Reclanation
plan, Design c-riteria, and Performance standards which will affect
tne nining operations of the Crandall Canyon Mine.. The facilities
and structures have been and./or will be designed in such a way to
minimize the potential impacts of operations at the mine site.

EDTGTNEERTNG (R64s-3Or--5OO )

5 .10 II{IRODUCTION:

5 . 1 L General. Requirenents:

The nethods, calculations, maps, plans, and cross-sections
attendant to the operations of the Cranaaff Canyon Mine Facilities
and subsequent rLclamation operations are presented in the
following siections. These designs are required to comply with the
design within the R645-3OL-5Oo regrulations.

5 .L2 Certification:

All maps, cross-sections, desigms, and plans r dS- required
will fe prefared by, or under the airection of, and certified by a
qualified, professional engineer or land surveyor.

5.  l -3 Compliance with USHA Regulations and ITISEA Approvals:

5 .1 ,4 Inspections

As required by MsHA, the surface of the mine site is inspected
on a quart6rly basis r ds mandated by Iaw, and -o-n s.pot inspections
as d.ee-med nec6ssary by the governing agency. A1I mine openings are
inspected on a quaiterfy basis 

-and/or 
more often if deemed

necessary by I{SHA.

Genwal CoaI Company will comply with the requirements of both
DoeM and MSHA regarding these facilities.

Al1 engineering inspections, except those_ .described under
R645-3OL-5L4.330, wil l be conducted bt a qualif ied registered
professional engin""r or other qualified professional specialist
unaer the direction of the professional engineer.

The existing sedimentation pond will be inspected by. a
professional engiireer or a qualifiea person under the supervision
6f a professiorial eng:ineer, on an annga1 basis. The inspection
report, see Figure 541, wiff be certified by the pro€essional
enlineer and bJ provided to the Division as part of the annual
report.

euarterly inspections will be performed by a qualified person
for ippearanle of structural weakness and other hazardous
condi t ions,  as speci f ied in R545-30L-33O.



CERTIFICATION REPORT

on- ,L9g_ 'an inspec t i ono fGenwa1Coa1Company , s
sedimentation pond, number L revealed the following:

A. The pond has been constructed and naintained in accordance
with the approved plan.

B. The pond's dam appeared sound with no signs of instability
or hazardous condition.

c .Thewa te reva1ua t i onwas - fee t .Thewa te rdep th
was feet.

D. The existing storage capacity is
which is greater than/Iess than

the Mining and Reclamation plan.
.95 acre-feet

acre-feet
required by

E. The pond is inspected quarterly for structural problems.

F. Comments and Remarks

I have performed the
hereby certify it to be a
pond at this time.

above inspection
true and accurate

on this pond and do
representation of the

Signature

Date

Figrure 5-l-

s/6/e3 5-2



DATE

SEDIIIIENTATION POIID INSPECTION REPORT

DEcjAIST
I,E\TEL

CON:TROI,
DISCEARGE DS\,:TCE DIKE INSPECTED BV

Figure 5-2

5-3s/6/e3



5.15.LO RePortinqt a s1.ide

At any time a slide occurs which may have a potential adverse

effect on public, property-,- health, t"i"tyl, :t--11", 
environment'

Genwar witr notify the uiviJri" pr"n:ptr1 ot'ttre problem and of any

remedial measures ptannea--io 
'-"otlecl -in" 

problem' If any

exanination or inspection Jf in" sedi'nFnt"ii"" iona discloses that

a potenriar .niziii-exisrs;-#;;i;i"i"; 
tiii 

-u" 
notified bv the

fastest avarlable meansr'oF--th" ft"'"t4"--i"J of the remedial

t""ttt"s to correct such hazards '

Theappl icantwi l lcomplywithanyremedialmeasuresrequested
by the Divisi;n and tgt""a'oion by the operator'

5.15.20 ImPorurdment hazards

I fanyexamina t iongr inspec t i_on .d isc loses t t ra tapo ten t ia l
hazard exists, Genwal will promptly-i;;;;- the Division of the

f inding and dt the 
"r"tgErrdy 

proceaorlJ-?"*olated f or public

;;;6€ion and remedial action '

I fadequateprocedurescannot l re fo rmula tedor inp lemented '
the Division will be notified immediately'

5.L5.30 TemPorarl cessation

rn the event of a temporary cessation, as defined by the

Division, of rhe crandall ;;;?;1 uine gn"titi"it' Genwal will notify

the Division as soon -= pJ==inie ana r"il-i 
"-t-t-""tive1y 

support and

maintain alr surf ace .""""-r--opE"i"g" to_ tne undergr-ound operations '

and secure surface faciliti"'" in lreas ltt tni"h there would be no

current operations, fut opet.tior," woulJ'r"t*" under an approved

pernit.

Be fo re temporarycessa t iono fcoa lm in ingandrec lamat ion
operations for I period ;i 30 days or more, of 1s soon as it is

known that a tempor.ty 
""JJ.iito 

wif l ""Gtta 
beyona 30 days ' Genwal

will submit to the pirriliiii-a 
""ti"" 

of intention to cease or

abandon operations. Thi;;lice-wil1 f" 
"= 

required by R545-301--

515 .  32L.

F ig r r res -zw i l . ] .be r rsed to record in fo r :mat ion f romeach
inspecrion. ;1=";;;t+ *ili-ue rocated at fire mine site'

5 .15 Reporting and Energency Procedures:

5 .20 OPERATION PI,AIT:

Th issec t ionpresen ts theopera t ionsp lan fo r theCranda l l
canyon Mine.

5/5/s3 5'4



Th i ssec t i onp resen tsadesc r i p t i ono f t hep1?n fo rope ra t i on
of the p-*it 

-"-;;;; -i;" 
r"ai"g 

- 
ae=cri:rtions of prev^ioqq lv mined- and

pi""""tiy ninea areas, toift." ana- subsurface facilities' land

|*tr"r anb right-of-lray maps, pernit area mapsrand other feature

rnaps which apPly.

5.2L.1-1_ previously ltined and. Presently Mined areas

plate 5-1, 5-2, 5-2A, and 5-28 show the location and extent of past

and present underground mining operations '

5.2L.L2 B:<isting Surface a3d Sglstrrface Facilities and Features

The l0cation of surface and subsurface man-made features

witninl-p"-=Li'g through, 
"t 

p""titg_o.t"r the proposed pernit 3r?3
are combined on plate 5-3, eiate Z-S and Plate Z-Se" Other detail

plans are as shown on plate !-a-[rn { i t? SumP),.P1ate-2-2 (Top Soil

Storage pi les), Plate 5-6 (Truck L'oadout racl i i ty), Plate 5-7 (Rock

Dust Silo), S'- 'S 
-(-nf""tr ici i-sufstation), 

aTd Plates 7-4A and 7-5A

iS"AirEntitiott P6nd Details and Cross-Sections).

The desigrn and details for the USFS road within the perTlt

area are strown on Plates S-ig, sheet 5 of 9 (Concrete Turnaround)'

sheet 6 of g ( Layout of the usFs road),_ s-hee! ^7 .of 9 (Gabion

WalI), sheet 8 of 9 (Rock W"ii-O"tai1s), and sheet g (Upper Parking

Area ) .

5 . 21.13 Landowners and Rigbt-of-EntJyr and' Pub1ic Interest Dlaps

The olJners of record of those lands both surface and

subsurface, included in oicotiiqo"gs-to the permit.area are shotm

on Plate f--f-.- The pernit 
"t"" 

on-which the applicant has the leqaI

right to enter is shown on Plate 5'2'

Append i x l - 1 ,L -2 ,1 -3 ,L -4 ,and ] . - 5shows the lega l r i gh t . o f
the applicant to enter ;d beqin coal mining and reclamatj'on

operations, and the measures t-o be used to ensure that the

interests or 
-- 

tne 
- 
pnbli" and landowners af f ected are protected

under  R545-L03-234.

5.2L.L4 lrtine trfiaps and Permit Area Maps

Plates 5-2, 5-2A, and 5-28 show the boundaries of all areas

affected by mining op"tiiiott=. Plate L-l- shows an additional

proposed pernit ar6a €frag G it this time being evatuated under a

Lease by Application by the united states Forest service' Plate 5-3

shows the surface area within the pernit that will be affected

during the life of the ti"i"g 
"p"titi"". 

Underground workings and

location and extent of .t"i 5f iotential subsidence is included on

5 .2L GENERAL:

5/6/e3 5-5



Plate 5-2.

5 .2 ] " .15Landsur faceConf igu ra t ion t r taps

Topograph icmaps-usedbyGenwal . toc lear ly ind ica tesur face
contours to adequately ;";i";;;i---tn" 

-E*i=t-ittg 
land surface

conf iguration witriin trr" pllili;-;;;" i" 
-t"pi"sented 

on Plate s-3 '

5 .21 .16uapsar rdCross-sec t ionso f tbeFeat r r resar rdProposed
Features

MapsproducedbyGenwa lw i l l showthe fac i l i t i es ,d is tu rbed
area, disturtla 

-"r"i 
Uoorr?--t'l--(piate 

-S-g 
) , expl-osive storage

(there is,,o 
-Jxpr;;i":. 

"t;;;;; 'on' 
ttre- surrai:e1' and point source

discharges (plite 7-5\. these maps 
-;;;-i6cated 

witrrin this

application.

5.2L.L7 ltansportation Faci].ities ltaps

Th isapp l ica t iondescr ibeseachroadandconv lYorsys tern tobe
constructed ind used. by t#-il;ricant ""-tEq.tired 

uy R545-301--527 '

Mapssuppor t ing th - i s -sec t ion inc lud 'eP la tes5-3 ,5 -6 ,5 -10 ,5 -
L9, l -5 ' ,  7-5T, 7-58 and 7-5C'

5 . 21.1-8 SuPPort Facil-ities

Drawingsshowingsuppor t fac i l i i i esare loca tedonPla tes5-3 '
5 -6 ,  5 -7 ,5 -8 ,  5 -L8  ,  7 -5 ' -  i - s i ' ,  7 -58 ' ,  and 7-5c '

5.2L.2O Sigrns and llarkers

signs and Markers -wiII -be p?:!?lj maintained' and removed by

the operator; will b" 9I ""irott 
design il;t can be easily seen and

read, be made of durabre-nateriat , ana 
-conf 

or-n. i9 local laws and

resrularions , 
-and 

bg nlintJ;;t u"tilg ]ri-i"tivities to whiclr thev

pertain. ia",,tificat19;;Gt:t:*-.;" ;i;-ea' maintained' and

il;il;'i" 
""""idttt"" 

with R645-30L-243 '

5.2L.24 ltine and Peruit Identification Signs

Mineandpern i t i den t i f i ca t i .ons igns .g i l l . b "d isp layed in
accordance wittr R6 4 5 -3 O L76i:' .i+o through- R6 4 5 -3 O L -52L' 24 4'

5.2L.25 Periueter Markers

Theper imete ro fa l la reasa f fec tedbysur faceopera t ionsor
taciriti"i 

-tiir 
be crearry marked'

5.2L.26 Buffer Zorre trtarkers

S ignswi ] - lbeerec ted fo rbu f fe rZonesasrequ i redbyR645-

5/6/e3 5-6



3OL-731- .500 and wi l l  be c lear ly  marked '

5 -2L.27 ToPsoi]. Itlarkers

Mar]<ers wiII be erected to mark where topsoil or other

vegetiiiorr-"opporting material is physically segregated and

st6ckpiled as iequired under R645-30L-234'

5 .22 CoaI Recovery

TheBureauo fLandManagenent (BLM)and lh "UtahSta te
Division of Natural Resourc"s g-overn the conservation and royally

palnnents of the coal located wi{nin the ApP1icant-'s propos"-d P-?T11-t
boundary. uining plans must be approve-a by t-n: BLM and UDOGU'

bef ore mining 
"ari 

ot"ur within the 
-new 

area. This prior approval

ensures the diligent aet"i"lteni and extraction of all minable

coa l .

The lower Blacktrawk Formation of the Wasatch Plateau is known

to contain two ninable seams in this general area' These two seams

are locally referred to as the Hiawatfra and Blind canyon (lower and

upper seams respectivelyl seirn=. Originally tw9-9eams htere thought

to exist in tG mine pi'an area, howbver a drilling prog1am- !lt":
began in March of L985, and has since concluded, has revealed that

the upper seam is not of minable thickness in the Lease Area'

Future dritling nay be done l"-a"l"rmine the feasibility of mining

the upper =".-*r' if 
'ttt" 

troiizontal extent and mining conditions make

mining the upper seam 
""ottoti"al1y 

feasible. If the economics of

mining the upper seam 
"t" 

ptl="tit,, plans will be developed and

submitted to 
-fhe 

proper aetencies for approval '

Neither the Blind canyon nor the Bear canyon seams are of

minable thickness in the tiit" p"rnit, area and no portals, shafts'

or slopes are anticipated. Tha BLM has determined the upper seam

is not minable i"a a.itingr L985' approval was given by both the BLM

itA tnr Division to conmence pillaring of the lower seam'

Genwa1 CoaI Company will mine from rock to rock in areas where

coal j-s less than 8, thick, however in order to protect--the

environment iron unsightf' r"Lt" rock piles, 
"11 

attempts will.be

to leave the rock in iface. In areas greater than.8', a coal top

or bottom wiII be left for safety re-asons and attempted to be

mined on the retreat.

Although maximum recovery is an important design criteria,

other considerations must be l6oked at in tfre final analysis in the

extraction of coal. These factors consider the insurance of

protection of personnel 
""a 

in" environment. Coal reserves will

not be recovered in the following areas:

l-. Areas where the coal thickness is less than 5" Mining

at this neignt or below is not feasible under current

5/6/e3 5-7



economic conditions.

2 .So l idcoa lbar r ie rsw i l l be le f t top ro tec tna in -en t r ies
from ninea -rrt p.ttels' This will f?rp !".gY"fantee

staniiity of the naiir entries for the life of the mine.

3 .So l idcoa lbar r ie rsw i l l be le f tbe tweenpar t i cu la r
panets for roof and floor protection'

4 .Whenex t remehazardouscond i t i onsex is t ,andpersona l
safety i=-E"tpionis"al coal extraction could ttren be

terminated in that area of concern'

5. CoaI will only partiallY b? recovered in areas under

existing perennial-sLreams-titftit the specified angle of

draw aPProveO bY the Division'

Mining methods used or to be used' consist of Roon and Pillar

nining. projected mine a"""i"pt"tti-i" depicted on Plates 5-2' 5-

2A,  and 5-2B-

The following geotectrnical description is based-upon room and

pillar nining using eitfrli-Eonventi-onaf or continuous nini'ng

equipnent followed by pilfal- 
"*ii""iion 

in the Hiawatha seam' The

mining ptan has ben &".'"r"i3J;;-;;iti"E the coal recovered in an

economical manner-

Retreat mining will be done in accordance with the approved

![SHA roof control plan. 
-- 

Aii pillars in ttre nine' with the

exceprion of barrier pillars ;;;6;tpiir.t" needed to 9ro!99-i^l|3
;t;;;; , 

-- 
,irr be fully extractea, 

-however 
saf ety or economac

reasons may dictate some pillars ot p.tiial pillarJ may remain in

place. pillars used t" pt"l!"i nairis, sgbniins, and fire breaks

will be left until final retreat or when they serve no useful

purpose.

ltining oPeration

The mine was installed in an area of old works in the Hiawatha

Seam. CoaI was produced f;on ini" op""ttion during the period of

i,940 through L955 and was-""i6 1oca1Ly iot donestii use' Certain

sections of the nine was reopened so that water sumps, ventilation'

and coal traulage facilities were reestablished' Plate 5-2

illustrates: f- ) ttre mann"r-in-tttich the oiO worfings lfere nodif ied

and repaired 1,, order to 
'niin;.t":t 

i*to conpliance with current

regulations and 2) the 
"""tuifiittittg 

plans of Genwal Coal Company'

where necessary, the old workings hrere widened to accomnod'ate

a 49 inih coal haulage conveyor. Pro_per roof supports were placed

in areas of questionable to"'i 
""ttroi 

problens were encountered'

5 .23 uining Metlrods
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The mining operation will access only the- Hiawatha seam by

d,rifting into i,ne-seam tron tfre coal outcfop. Completed drilling

indicates no areas of ninable-coar in the upper ?e?ns- The Portal
area for the Hiawatha sealn will have tfrree entries: one intake

ventilation 
""Eiyr-tfti"ft 

will also serve as a haulage route' one

neutral coal traulage conveyor entry_, and one return airway' -The
portal access area for tnJ nine wiif have the necessary surface

support items such as a .t"tttir.tion fan, conveyor belt drive,

power, etc.

ilining History

The lliawatha seam is the only seam to be nined on the leases

with an 
".r"t"g" 

-thickness - 
of 

-six 
feet. The coal heights

encountered range from 5.5 to 5.5 feet except i1 the sandstone ro11

area which is-aipr-oxinatefy d.S' as .s-hown bn Plate 5-2' The coal

within the pernrii-.t"" is fiigh volatile bituminous tlpe' The seam

will be entered into at 
"rr-Ef".ration 

ii zags feet'- Elevations

within the mine range from 78g2.L to 79Og.3 feet The old works in

the ltiawatha seam are accettiUr"-*d it appears !n"! the inmediate

roof is a 
""rpEi""t """a"t""", 

iang-ing f i6n laninated to massive '

interrupted by an o.".ttit"i 
-tnifejsiltstone 

lens varying in

thickness from approximately six inches to two feet' Roof falls in

the old works are confinei-t" 
-tft" 

siltstone lenses and where

observed are rr"oiffy-"f-i"i"tsections of rooms and entries' Falls

are generally 
-"t"iihe 

width of the opening extending rib to rib

and less than 2' thick-

The following description of ttre general mining seque{lce will

apply to the niawltn" =".-r. No developnent is anticipated in any

of the upper seams as they are a?d thin to be economically

recoverable. The projectea iittittg plan for the Hiawatha seam is

illustrated on Plates 5-2 and 5-2C as presented below:

1. Portal area excavated.
2. Actual Portals established.
3. permanent fan installaii"" for exhaust ventilation'

4. North Mains develoPed.
5. North Mains completed to intersection with planned LsT west'

6. First West develoPed.
7. First West comPleted
8. Development of l-st South Panel of lst West'
g. Pillar recovery of Lst South panel'

L0. Lst South Panel sealed.
l-l-. Development of 2nd South panel ' -
L2. Pillar recovery of 2nd South panel'

l-3. 2nd South Panel sealed.
L4. Development of North Mains into Tract II'

L5. Developnent of 2nd West.
15. Pil lar recovery of barrier pi l lars and Lst West'
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L7. DeveloPment of 3rd West'

ie. Pi l lar recoverY of 2nd West'

l-9. DeveloPment of 4th West'

to-. iegin 
-d,evelopment 

of . East Mains '

2L. Develop r"iii r'l"ins into lease u 054762'

22. DeveloP Main West'
23. Pillar t""o.t"ty of 3rd and 4th West'

24 .Deve lopmen to f l . s tEas t -u " i ' ' ' t oEas te rn l easebounda ry .
zs. oevelopmeiia ;i lElN 

"fJ"g-"i"t"ttt 
bo,ndary to northern lease

bound.arY.
26. Pillar iecoverY of LEl-N'

27. DeveloPment of 1-E2N'
2A. Pillar recovery of l-E2N'

29. DeveloPment of LE3N'
30 .P i l l a r r ecove ryo f ] . 83N(con t i nued inseguence ) .

1t'. fi$:ffi f,:?: $31t";" rhe srate reases r{r,-2i-568 and ML-2r-56e '

Deve lopmen t to theS ta te l . eases \ f asaccomp l i shedbyan
agreemert 

"rrJ-por"h""" 
gf 

" 
a-elo.s, long * ro+o' wide right-of-way

from the BLM. 
-si* 

entries weie aeverop6a and appears on Plate 5-2

and 5-l-1-.

M in i nghascoumenced in l easey lL -2LS6gasshownP la teS -24 .
Main West has reached the west boundary oi tft" lease within I'0O' of

the western edge. 'st uoitrr, a for= attlw 
"vstem-w1th 

l-oo' x 55'

pillars, nas-u6en deverop"J-6ei u"i' w;;L'and rt:ns .uo the eastern

side ro the norrhern uounaliy;;.!1t" r_"iJJ,iltir" r-sthisht, a five

entry systen 
-titn 

LOO ' X-?-0" 
-pif 

f tt= ,--h;= been developed uP the

western side to the northern b6und.ty oi-in" Iease' l-st North is

used as mains for dev"fopilrrJ"i pifi"i-"""iions Lst Left through

9th r.€ft whire Lst Right'f-=',,=&'"= ti"E"eder for these pirlar

sections. dypi""f endry width is 20' wide'

] . s t l ,e f t ,2nd l .€ f t ,and3rd ' I ,e f thave thus fa rbeendeve loped
and pillared' 

' 
ait' r€ft' Cnt"rrqh ?P .;hl 

tirr be developed and

rerrear mined in that oraeil-1tt Nort;; iti nignt' and Main West

will not be retreat nineO. These titJ""-"ections will be left

intact to ue ;;a-;" mains in future mining'

I ,easeML-2 ] "56g is tobeaccessedby f i veen t r ieswh ichex tend
southward from the Main fi"ti Section 

"if"g 
31te eas-t-ern edge of the

Iease as strown on Plate'-i-rt- Five E"tii""' running- ?lt!:y:?:'
extend, to the western eaqe oil".=" ML-2L558, and access 1-2 paners'

In this tease retreat tiirirrq ryi11.9"*""L" 
titb panels Lst Right'

progress to the north, ;d-;"a-witn tn" 12th Right panel'

Underground EquiPment

T lp ica lm in ingequ ipnen tused in th isa reawi l l beemployed to
nine coal in this p"t*it ;;;- 

- 
Tw;-;ontinuous - miners will be

employeA to nine 
"o.i 

in this lease 
"t"* 

-- 
gne foflowing is a list
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of equipment, or equivalent, that will be utilized underground and

on the surface as required:

Joy Miners
Roof Bolters
Feeder Breakers
Battery powered scoops and face
Various Electrical EquiPment
Long Airdox continuous haulage

haulage

system

Geotechnical:

within the utah state Leases ML-2L568 and l'4T'-2L569,
conclusions from present ariif hole information (see App-endix.9-?)
and from BLM data bases excludes the possibility of multiple

minable seams being Present.

The coal seam to be mined on the Genwa1 leases occur in the lower
part of the Blackhawk Formation. The Formation is comprised of

ipproxinately LOOO feet of gray ca^rbonaceous shales, siltstones'
;;G;;;d iiterueaded sands€on6s of late cretaceous aete ' The. PlaI
point sanastone, 

-i-rir"i.r" -"iiff 
forming 7oo !o. 9oo foot thick

sandstone uniir'unaerfies ttre Blackhawk Formation and its top

serves as a useful lithologic landnark in the area.

An isopactr nap of the Hiawatha Coal seam overburden appear: +n
Figure 5-6 . OveiUurden thickness above the area to be mined in

Lease ML-21,558 ranges fron 75O' to 22OO'. The area to be mined in

Lease ML-2L569 has overburden thicknesses of 6OOt to 2LOO7 ' CoaI
piil;- height is I feet in Lease ML-2L558, and ranges from 5' to

10, in L,ease 2L56g. An .lt"i.g" uniaxial compressive strength of

iaZr-fsi (geomechanical t"stJ, Appendix 5-t) rdere used in the

pilIar safety factor calculations.

The formations in the area dip gently 1 to 3 degrees westward
off the west flank of the San naflel Swd'tf, however the mine is

relatively flat eiperiencing a O to 2 degree alP .Iocally. Th9
reg5.onal structure is frofen-Uy 

""o"t"1 
nor-th-south trending, high

"rr6t" 
normal faults which offs6t the rocks from less than 1 foot to

25O feet or more.

PilJ-ar Design

Methods used to evaluate safety factors of the pil-lar design

are discussed in Appendix 5-2. A niningn acceptable safety factor

for main entries and rooms are 1.5 and L.3 respectively'
Calculations of pil lar sately factors are found in Appgndix.5:3'
Lease ML-21"568 p'itt"t satlly factors for rooms and main entries

range from 1.37 to L.g6 . t td l - .39 to 2.45 respect ively '  -Pi} Iar
saf6ty factors for rooms and main entrln'rays in Lease yrL-2L569 range
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f rom L.47 to  2.45 and l - .78 to  4.37 respect ive ly .  As the rat io  of
pillar length to height approaches L2, pillars are regarded as
being able to bear and load. The pillar recovery plan currently
approved by MSHA, DOGD!, and the USFS tras desigmed by Genwal
employees with the aid of !{SHA Technical Support in Denver and
information in a technical report trCoal Pillar Sizing, Genwal Minerr
prepared by ltr. Dan W. Guy of Blackhawk Engineering Co. on L0-1--84.

The purpose of the Blackhawk Engineering Report was to
evaluate the use of 6Ot x 6Ot centers on the entries and rooms
during panel development. The major assunptions used in the
analysis were an average coal compressive strength of L4OO psi, a
nining height of six feet, an entry width of 20 feet, an overburden
pressure gradient of one psi per foot of depth and a minimum
acceptable safety factor of l-.3 in the panel areas. The
conclusions of this report states ttrat the remaining 4O foot square
pillars wil-l have a safety factor of 1-.39 or grreater in areas with
less than l-ooot of cover which is acceptable for short term
entries. A copy of this report can be found as Appendix S-2. If
a less conservative uniaxial conpressive strength is used in the
Obert Formu1a, as reconnended by Seeginiller International , of 22OO
psi the safety factor becomes 2.L9 at L0O0 feet of cover for 4O, x
40' coal pillars. The 40 foot square pillars are desiqfned in areas
where the overburden never reaches a value greater than 7O0 feet,
refer to Plate 6-2. Recalculation of the Obert Formula using
uniaxial compressive strength of 22OO psi, 7OO feet of overburden,
and a 40 foot square pi l l i r  results in a safety factor of 3.12.
The greatest coal height recorded during the development of the l-st
South panel was 6.3 feet as shown on Plate 5-2C, in good agreement
with the six foot coal height assumption used in all calculations.
A 3.L2 factor of safety for the 40 foot square pillars is
acceptable rather than using the reconmended value of four in the
SME Engineering Handbook, page L3-1-04, for the following reason:

l-. The SI,IE engineering Handbook on pages L3-l-O4 states that the
ratio of length of pillar to average coal thickness approaches 1-2,
the pillars are regarded as being able to bear any load. The
length of pi1lar to average coal thickness ratio Ls 6.7. The value
of 6.7 is substantial in comparison to the linit of L2 justifying
an allowance for safety factor reduction. This was proven as this
area was mined completely.

The northern half of lease SL 062648 panel was developed using
50' square pillars on 80 foot centers. The coal height is expected
to remain at six feet with a maximum of 145O feet of overburden to
be experienced in the northwest corner, refer to Plate 6-2.
Assuming a uniaxial compressive strength of 22OO psi and 20 foot
entry development, the resulting factor of safety is 2.54 using the
Obert Formula. The ratio of pillar length to pillar height is nour
ten, very close to the value of L2 recommended in the SIvIE Mining
Engineering Handbook as described above. AD allowance for safety
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factor reduction from the recommended 4 Eo 2.54 is justifiable for
entry developnent with expected life less than one year for pillars
with a substantial width to height ratio.

The overburden reaches a maximum thickness of approxinately
L700 feet on CoaI Lease rJ-O54762 in the SEL/A, SEL/A, S31, Tl-5S
RTEn SLBM. Assuming a uniaxial compressive strength of 22OO psi,
an appropriate coal height, 6 feet in this instance, 20 foot wide
entry developnent, and 7o foot square pillars, ttre resulting Ratio
of Pillar length to average coal thickness is LL.7 within this
area, very close to the value of L2, reconmended in the SME Mining
Engineering Handbook as described above. The resulting factor of
safety of 2.62, the existence of a 500 foot barrier pi l lar adjacent
to the Mains within this area, and a substantial ratio of width to
height provide satisfactory evidence that the pillars, both in
development and in barriers, will provide long term entry support.

During secondary rnining, half of the coal pillar was removed
by taking four euts across the side or across the front of the
pillar. A pillaring plan for the renoval of the left and right
side of adjacent pillars was also used for greater coal recovery.
No bolting lras required after the panels had been developed and all
additional roof support was provided by tinbers spaced on five foot
centers.

Overburden above the right-of-way U-65838 ranges fron L300
feet to 17OO feet, with a weighted averaqe of about L5O0 feet.
Pillars within a six entry system are 50 feet wide and L40 feet
Iong. Pillar center spacing is 80 feet and l-60 feet. Pillar
height grades fron 5 feet at the eastern end to a naximtrm of about
9.6 feet at the western end, resulting in a weighted average height
of  about  7.L6 feet .

Calculations of right-of-way pillar safety factors are found
in Appendix 5-4. Right-of-way safety factors range from 1.85 to
3.03, well above the minimum acceptable value of l-.5. As the ratio
of pillar length to height approaches L2, pillars are regarded as
being able to bear any load. The pillar lengrth to height ratio in
the right-of-way ranges from L4.6 to 28, well above the value of
L2, thus the right-of-way pillars should be able to bear any load.

In Lease ML-2L568, pillar safety factors for rooms and main
entr ies range f rom L.37 to  L.96 and l - .39 to  2.45 respect ive ly .
Pillar safety factors for rooms and main entrln'rays in Lease ML-
2L569 range f rom L.47 to  2.45 and L.78 to  4.37 respect ive ly .  As
the ratio of pillar length to height approaches L2, pillars are
regarded as being able to bear any load. The pillar length to
height ratio in Lease ML-21-568 is L7.5, and in L€ase ML-21-569
ranges from L7.5 Eo 23.3, all well above the value of L2i thus the
pillars should be able to bear any load.

Roof span design is derived from the accepted practice in the
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Wasatch Plateau of 20 foot entry and crosscut widths. Previous
experience in the Crandall Canyon and nearby nines have supported
this roof span width. Roof span in Leases ML-21568 and ML-2L569 is
20 feet in entries and crosscuts. Roof support bolting will
eonsist of a minimum 4 foot resin pins with 5 foot centers during
developnent of each section with the exception of the right-of-way
UTU-65838. This lease has roof support consisting of a minimum of
4 foot resin pins with 4 foot centers.

The floor of the coal seam grades from a clayey shale less
than one foot thick to laminated sandstone, as observed in the o1d
works.

Barrier Perineters

The barrier pillar around the perimeter of the property has
been desigmed according to Utah mining regulations which is based
upon the following formula:

Width: 2 * coal thickness of coal to be extracted in
feet + 5 * overburden thickness in feet / LOO +
Lo t

The perimeter pillar is shown on Plate 5-2C. The following
selected points were used to establish the pillar size at various
locations:

Location Overburden
l-. Southwest Corner Tract l- 55O feet

feet
2. Northvrest Corner Tract 2 L550 feet

feet
3. Western Boundary (Max. ) l-7O0 feet

feet
4. Northwest Corner A-054762 l-500 feet

feet

Barrier CoaI Height
50 feet 6

1.OO feet 6

l-08 feet 6

97 feet 6

Annual fr:oduction of CoaI-

Mining recovery of the coal in Tract l- and 2 was greater than
5OA of the total inplace coal. L€ase SL-062548 contained
approximately 85Or0OO tons of recoverable coal. No minable
reserves remain in Lease SL-O62648. L,ease V-54762 contained
approximately 5.2 nillion tons of inplace coal of which
approximately .g million lras reeoverable. Approximately .25
nillion tons wilt be left inplace for final retreat nining.

Mining recovery of the right-of-wdy, UTU-66838 lras 269,OOO
tons (development). No retreat nining will be done within this
right-of-way, leaving access to the State Leases and other
potential coal reserves to the north, south, and west.
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Annua1 coal production in 199L was 877r5O0 raw tons. Projected
production for L992 is LTOOOTOOO raw tons. During l-993 and through
the end of the century, total production tonnage is forecasted to
be L,5OOrOO0 raw tons annually. This production wil l be achieved
by the use of continuous mining machines, continu,ous haulage
eguipnent,, and/or diesel driven coal haulers.

Access To Future Reserrres

Access to future reserves will be maintained by the North
Mains entries, Main West entries, 1-st North, and Lst Right
sections. North Mains wi]-l rnaintain access to the nincr as well as
Main West. Main West will also maintain access to the west and to
the South. l-st North will maintain access to the north and east,
while Lst Right will maintain access to the north and west.

Projected ltining by Future Per:mit for tJre P1anned tife of
the ltine

AII coal around the permit area has the potentia.L for future
mining by the Crandall Canyon Mine. Provisions have lceen made to
access future reserves, however, we cannot formulate a logical
mining plan at this time without knowing the seguence of the
Federal Coal Leasing Program, refer to P1ate L-1.

Operating Schedul.e and Emplolment

The mine employees approxinately 75 people at the present
capacity, however if market or mining conditions dictiate, ds many
as 1-25 people may be employed at the mine.

The mine will operate three eight hour productio:n shifts per
day, five days a week, with offshift personal sprlitting the
production shifts. These offshifts !'rill operate eiglrt hours per
day, five days per week. A naintenance cre$r will operate l-0 hours
a day, four days a week, to accommodate rockdusting and general
cleanup of the mine. When market or mining conditions dictate,
production can be expanded to seven days per week, liz weeks per
year.

Safety training

The mine is equipped with modern emergrency facili.ties and has
an organized safety program. A11 mine enployees are required to
meet MSHA first aid and safety training requirements. Visitors are
required basic training before entering the mine.

Fire protection

Fire protection will be maintained in accordance with all
Federal and State regulations pertaining to cowl mininqy operations.
Additionally the fire prevention plan can be found in. Appendix 5-
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Water Systems, Dust Suppression, Dewaterjngt
El.ectrica].:

and

The sump area, as shown on Plate 5-4, will have a capacity of
approximately 3.0 acre feet of water. The impoundment walls are
constructed of concrete block with mortared joints and sealed on
both sides. All the contact areas around the walls are sealed with
concrete to prevent seepage. These sumps are constructed so as to
allow the sediment to settte out and have an oil skinmer installed,
as shown on P1ate 5-4, to allow the water to be punped directly to
Crandall Creek under a NPDES pernit. A11 water pu:nped to Crandall
Creek will meet all effluent linitations and will be sampled in
accordance with the NPDES pernit requirements.

5.24 BIASTING

There are no structures or dwellings within one mile of the
mine perrnit area. AIl blasting will be done under the direction of
a person trained, examined and certified as provided by 30 CFR 850
and applicable regulations of the State Industrial Commission.

The use of explosives will be done in accordance with R545-
3OL-524 and all records as outl ined in R645-3OI--524.7O0 wil l be
kept at the mine site or at the mine office in lluntington, Utah for
a period of at least three years.

The applicant will post blasting sigrrs, in accordance with
R645-3OL-524.51-0, in the vicinity of the surface blasting
operations indicating that blasting is being done in the area and
the audible sigrnals and meanings. The applicant will linit access
to people from the area inmediately prior to and after the blast
until the applicants representative determines all is clear.
Sigmals, audible within a half mile, will be given prior to and
after the blast as outl ined in R545-30L-465.

The amount of explosives used within any 8 nillisecond period
will be determined with the following equation as outlined in R545-
30L-524.551_.

Blasting will be done between sunrise and sunset, unless other
cr i ter ia is met in R545-3OL-524.42O.

Blasting will be d.one so as no f1y rock will leave the permit
area, where practical. Netting will be used to achieve this where
there exists a possibility of this occurrence. Flyrock traveling
in the air or alongr the ground will not be cast from the blasting
site more than L/2 t,}:e distance to the nearest occupied structurei
beyond the area of control required under R645-30L-524.530.
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5.25 SI'BSIDENCE

The term rrsubsidencerr applies to the deformation or movement
in the overburden thickness ranges from zero at the outcrop to
approximately LTOo feet as shown on Plate 6-2. The strength of the
overburden is tlpical- of the late Cretaceous sediments that are
nined in Eastern Utah and Western Colorado.

The magnitude of vertical subsidence is a function of coal
height, overburden depth, stratigrraphy, nining technique, and
distance from barrier pillars. According to Dunrud's work
completed in L98O, based upon a study of subsidence in an
underground coal mine at Somerset, Colorado, published by the USGS
in L98o, the maxinum amount of subsidence expected is equal to 70?
of the coal seam extracted, refer to Figure 5-4. The Somerset
subsidence curves are included as reference within this report as
the overburden characteristics are similar to that encountered at
Crandall Canyon and the lack of reported data indicating amounts of
subsidence ior western underground coal mines. The maximum
subsidence experienced for western coal mines according to Peng'
ranges from 33 to 652 of the coal height extracted. Gentry and
Abel have cited examples with maximum subsidence ranging to 7A* of
the seam heiqrht for western U. S. longwall operations. A 7OZ value
wiII be used within this report. The maximum value may be reduced
by the amount of coal not recovered in the mining areas, i.e., 2oZ
of the coal is expected to be unrecoverable in the pillared areas
at the Crandall Canyon Mine. For the areas near an unmined solid
pillar the maximum amount of subsidence is reduced according to the
graph shown in Figure 5-5 based upon referenced work in the United
Kingdom by Gentry and Abel. The largest magnitude of subsidence
that may occur is 3.9 feet at a point 40 feet east of the section
Iine between Sections 5 and 6 and L522 feet south of the section
line between Sections 32 and 5. The values ltere calculated by
reducing the coal heights shown on Plated 5-2C by 2OZ which
represents the unrecoveiable coal in the pillared areas (a six foot
coal height was assuned due to lack of data), then nultiplying by
7OZ to obtain the maximun possible subsidence value as obtained
from Figfure 5-4 which assumes a worse case scenario. The
subsidence values were reduced according to Figrure 5-5 for areas
that border a barrier pillar along the perimeter of the lease sho$rn
on P1ate 5-2.

Horizontal movement which would create slope failure is not
expected to occur due to subsidence along the escarPment because
only linited coal outcrop occurs within the lease. Within that
area of oJ-d works no pillar extraction is anticipated. Areas along
Huntington Creek directly above the coal outcrop have concern for
failure are located approximately l-0O0 feet above the coal seam.
As with areas in the western part of lease SL-052648 and at the
COOP,s Trail Canyon and Bear Canyon Mines and the Beaver Creek #4
mine, no escarpment failure has occurred. Horizontal novement
creating tension or compression cracks can not be projected due to
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the overburden thickness and lack of jointing density and attitude
data along the surface rock exposures.

ft is accepted practice in this area to use two sources of
information for subsidence evaluation. The sources are: 1) [Some
Encrineering Geologic Factors Controllingr CoaI Mine Subsidence in
Utah and ColoradotrrGeologic Survey Professional Paper 969, by c.
Richard Dunrud , L976, and 2) rrSME Minincr Engineering Handbooktr,
Volume l-, by Arthur B. Cummins and Ivan A. Given, L973.

The conclusions based upon the above source material are
tempered by on site evaluation and actual experience based on
similar nining condition in late Cretaceous overburdens with
similar thicknesses and strengths.

The surface area topography within the lease is shown on Plate
5-2, Plate 5-2A, and 5-28. The topographic map shotts the relative
steep sloping sides of the canyons which contains Crandall Canyon
creek, Blind Canyon creek, and Horse Canyon creek. There is little
or no talus slope and rock outcrops are abundant.

5.25.10 Subsidence Contro]- PI-an

The Subsidence Control PIan contained herein addresses
specifically those items that are required by R645-301-525
Pertaining to Subsidence.
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This plan is an amendment to the original application filed on
December L7, 1980, by Genwa1 CoaI Company, Inc. l the SUBSIDENCE
CONTROL PI,AN FOR GENWAL COAL COI,IPAI.IY, INC., as PTEPATEd bY DAVid A.
Skidmore and L. c. Manwaring of CoaI Systems Inc. , oD August 28,
L98L; and the Mid-term permit revisions dated 5-30-86. The format
of the currently approved COAL SYSTEMS report will be used with the
conclusions based upon the results of the drilling of the Blind
Canyon seam which was obtained in April, l-985, and the Hiawatha
seam data obtained to date due to mine developnent. The original
application lras submitted pursuant to the following: Title 4O,
Chapter L0, Utah Code Annotated, L943, as amended, the rrCooperative
Agreement between the United States Department of Interior and the
State of Utahrr; the Surface Mining Control and Reclamation Act (P.
L. 95-87), and all regulations promulgated under those Acts
affecting nining operation conducted in the State of Utah.

Surface features and facilities subject to subsidence

An examination of the surface area as well as of state,
federal, and county records indicate there are no man made
structures, utilities right-of-ways and public or private resources
necessitating protection from subsidence. P1ates 5-L2 and 5-1,3,
Plate 5-3 of the area also confirm the preceding statement. Aerial
inspection of the remaining area of the northern half of lease SL-
06264A and the area covered by Coal Lease V-O54762 resulted in the
finding of no existing man made structures. The occurrence of
subsidence will not produce material damage or diminution of value
or foreseeable use of lands. Possible effects of mine subsidence
on groundwater resources are discussed in Chaptet 7.

Creeks within the area include Crandall Canyon Creek, Blind
Canyon Creek, and the left fork of Horse Canyon.

The surface in the area is controlled and administered by the
United States Forest Service with a small southern parcel of land
owned by Mountain Coal Co. which has been leased by Genwal as shown
on plate 2-L, The land is used for domestic grazLng in the areas
of gentle slope, wildlife habitat and recreation over the total
acreage. The vegetative resources should not be negatively
impacted by subsidence so that the current land use is expected to
continue. Similar mining conditions and practices exist at Beaver
Creek #+ Mine and CO-OP,s Trail Canyon and Bear Creek mines. No
significant loss of vegetation has occurred at those sites. The
Crandall Canyon Mine on the western half of lease SL-062648 has
experienced second mining under conditions similar to Huntington
Canyon and has yet to experience any vegetation change, subsidence
or escarpment failure. Visua1 inpact will only be observed in the
case of a total escarpment failure. Tension cracks, if any do
developr €rs viewed from the bottom of the canyons should not be
visible at all and the maximu.m subsidence of three feet when viewed
from below and at a distance of greater than L/2 mLLe will not be
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visible. As per the USFS, there is no marketable ti'nher in tlre
area of potential subsidence.

since the original submittal, several operations and
construction modifications have been subnitted to satisfy
regulatory compliance requirements.

Consideration lras given to the subsidence experienced at
nearby mines (CO-oP, Beaver Creek # ) exhibiting similar overburden
conposition and nining methods, oD site inspections at the
operating Crandall Canyon, co-oP and Beaver Creek #4 mines and
calculation based upon a generally accepted fomula using linited
physical coal strength data in deternining coal pillar sizes,
barrier pillar design and direction of nining. The aforementioned
mines were observed from the surface to note any surface effects
from subsidence from pillar mining. No substantial effects of the
mining have been observed to date. The Crandall Canyon Mine has
pillared coal in areas with as littIe cover as approximately 2OO'
of overburden. The CO-OP and Beaver Creek #4 mines have pillared
under the sane tlpes of escarpments as are located at the Crandall
Canyon Mine with no apparent failures.

5.25.1-1 trtetiods of coal. renoval-

The reserve area will be mined in the room and pillar method.
This method is deseribed in section 5.23 of this chapter-

5.25.L2 Description of Physica1 Conditions

The depth of cover is shown on Figure 6-6. Seam thickness of
the Hiawatha coal seam is shovrn on Plate 6-3. The Bear Canyon and
Blind Canyon seam thickness is shown on Plates 6-4 and 5-5).
Structure bf the top of the Hiawatha seam is shown on Fig"ure 5-8,
5-2A, and 5-28. A delcription of the Lithology of the area is found
in appendix 6-6. Other mine progress, interval, subsidence, ?nd
lithologic maps within this 

-seCtion 
and in the mine planning

section also address the description of physical conditions.

5.25.f-3 Measures to Prevent Subsidence

In areas where mining may cause undesirable surface movement,
steps will be taken to control or prevent subsidence. To prevent
subsidence, pernanent support can be achieved by selectively nining
certain areas, leaving support pillars of coal, xrd/or by not
nining specific .areas.

Although planned subsidence is not projected due to the nining
of the Hiawatha coal seam within the area of the Crandall Canyon
Mine, potential subsidence may occur with in areas of retreated
mining sections.

The main objectives are to delineate the areas within the
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lease and adjacent lands that nay be affected by subsidence and to
determine the extent of the disturbance. Significant guiding
design criteria are as follows:

L. Barrier pillars within the
protect adjacent lands.

2. First mining only areas
chances of subsidence.

3. Research indicates that a
of drawrr should be used to project

lease boundaries left intact to

nhich depletes the potential

2O degree positive limit |tangle
maximum extent of subsidence.

4. Protection of perennial streans using only first mining
directly under and within a 20 degree angle of draw of the stream.
Genwal recognizes that the Division of Wildlife Resources, the
Division of Oil, Gas, and Mining, and the United States Forest
Service consider all perennial streams to be important to wildlife.
A buffer zone is shown on Plates 5-2, 5-2A, and 5-28 where no
subsidence will take place until Genwal has delineated those
reaches which exhibit perennial f1ow, and shown that nining
activity will not adversely effect these stream reaches.

The 2o degree used to project the outer linits of subsidence
and to protect perennial streams within the mining area was
determined by two documents which show this angle of draw to be
adequate. A Bureau of Land ttanagement letter to the Utah State
Division of Oil, Gas, and Mining dated Dec. l-1-, L99L states that
possible draw angle should be in the L5 to 20 degree range. This
conclusion was made on previous history of subsidence occurring in
the Wasatch Plateau/Book Cliffs area. tnis letter is identified as
Appendix 5-5.

Appendix 5-6 is a report, rrPreliminary Study of Potential
Subsidence Over the Genwal Coal Minert. This report includes
subsidence calculations, subsidence history, analysis, and charts
with final conclusions showing that there may be a maximun
subsidence result of 3 to 4 inches within the boundaries of the
leased area, and the draw angle over the intact coal is expected
to be of the order of 2O degrees.

5. There are no plans to backfill any area of the mine wittt
waste material in order to reduce subsidence.

In order to delineate the maxintrm linit of possible subsidence
in the vicinity of the Crandall Canyon Mine area, a positive linit
(draw) angle of 20 degrees from vertical (7O degrees from
horizontal) from the lease bound.aries was used. A correction for
topographic variability was made in order to accurately d.etermine
the maximun surface linit of subsidence. The maximum surface linit
of possible subsidence is shown on Plates 5-2, 5-2A, and 5-28. A
discussion of the nethodology used in determining the maxinun linit
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of subsidence is given in Appendlx 5-7. Drahr angles- of 1-5 degrees
or less have been observed, iir noaerately strong overburdens in the
Book Ctiffs and Somerset nining areas of Utah and Colorado.

An incidental boundary change (IBC) of 5O acres is included in
the Northwest corner of lelse Uf,-Zf Se g. The IBC is for potential
surface effects of mining only. No undergrround nining will take
place within this IBC. d forest Service Special use permit is in
etfect for this area and found in appendix L-4 and shown on Plates
5-2 and 5-2A.

The method used in calculating subsidence nagnitude as
discussed within this section and Figures 5-4 and 5-5, the maximum
amount of possible subsidence is only 3.5 feet, and occurs in the
centraf po-rtions of lease UL-21-558. This 3.5 feet subsidence is
worst case and. will probably be in the order of 3 to 4 inches
according to TerraTek.

5.25.L4 Subsidence ltonitoring

The applicant commits to implenent the proposed subsidence
control pfin and applicant hereby incorporateJ the same into this
submittal.

The U. S. Forest Service has prepared an aerial monitoring
systen for the Crand.all Canyon Mine which has been accepted_ for
iiplenentation. Vertical and Horizontal control have been
eslablished using ground control stations, sttown on Plate 5-5.
This method of s-ubJidence monitoring has been accepted by other
mines in the area and has met with Docl,l approval. The program is
included as Appendix 5-9. Baseline flight lines lrere flown over
Sections gf and 32 of TL55 R9E, Sections 5 and 6 T16S R7E' Sections
l- and 2 TL6S R6E, and Sections 35 and 36 TL5S R5E in October of
l-989. Control points within and adjacent to ttre leased area trave
been established and located by surveying practices. Ttre area was
then photographed, and a pin map was generated.

Aerial surveys will be conducted each ye?r above and within
the 20 degree anglL of draw of the actual mined area. If no
subsid.ence has ocCurred, at a particular point for a period.of two
years, the point will be mon-itored biannually. If the biannual
ionitoring determines that subsidence has not occurred for three
consecutive surveys, then the monitoring will be done on a five
year increment.

The following information will be forwarded to the division on
an annual basis when it becomes available:

t .
as

A current map of the underground workings with areas delineated
to where the second nining will begin-

2. The approximate dates when second nining will conmence and
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terminate.

3. The date of monitoring.

4. Ttre vertical and horizontal positions of aII monitoring points

ina pins, directly over and witliin the 20 degree-angle of draw to

the mined area, s-uweyea by'""ii"f photography for that specific
year.

As required within the approved. l-988 Mine and Reclamation
plan, a visual subsidence/es]arpment failure survey has been

compieted for a period of twb year-. -at quarterly intervals at areas

;h&;-mining has taken place beneath estarpme-nt areas visible from

Huntington and Cranda1l Canyon for a peiioa of two yeqrs after

developrnent nining 
-titfritt 

those areas. There was no evidence of

escarpment subsid6nce or eiifure. There is no further.plans to

nonitor 
"r""=ptE"Lt 

in the area not visible from Huntington or

Crandall CanYon.

The subsidence/escarpment survey results were recorded and

submitted to 
-t11g 

;tpr"priit" iegulatdry authority. No escarpment

failure occurred.

The water rights owned by the usFs are not affected whether

subsidence occurs or not a=1n6 USpS is entitled to the quantity of

water granted by these rignl= titnlt, the Crandall Creek drainage

basin. Spri-ngs g3-L4O7 
"iA 

93-l-409 are not within the limits of

possible subsidence ana wiir-noi require nonitoring- spring 93-

l-4o8 was not found in tne rocation- shown on Figure 7-3 in the

pJ6it ippii".tion during tn" spiing and Seep Survey and described

in Ctrapter 7. This apparent discrepancy cln be explained- after

referring to the spring al"Ltiption- in 
-Appendix-7-l 

which only

gi.r"" a 
-general 

1o-cati6n in a 40 acre area. Due to the even

questionable occurrence of sutsidence this distance from the active

workings and the faiture 
"f 

l"""ting the spring during a f1?Id
survey the appiicant does not propose monitoring spring 93-l-408'

5.25.15 Anticipated effects of planned subsidence

If subsidence does occur, the only surface effects will be

mininal ground lowering.

5.25.16 uitigation of damages

Asprev ious lyp resen tedwi th in th ischap te r rnomat -e r ia l
damage or aininutioi of value or foreseeable use of lands is

expected to occur. Genwaf-fras been in consultation with the BLM

and received their 
"orr"oii"t"" 

with the conclusions presented in

this document, a copy of the BLM correspon-dence- may be f "qts 
in

Appendix 5-3 inA S-d.- oitpii""ment.ot witalife due to subsidence

ffi;-b; nininat. Honev"r, 
-lpiinfs 

witnin the potential subsidence
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linit are a significant resource to the local wildlife and may be

inpacted.

Thoseseepsandspr ings t t ra t l i ew i th in themax imr rml i rn i to f
possible surrile subsiben"i 

"t.!. 
aeiineated on Figure 5-9 ' Seeps

and springs within the pot-tiur" sulsiaence linit enit water from

the North Horn, Price nive?-r-o-rnations , rtt" BlackSawk Formation '

and the Castlegate Sandstone'

Wi th in theposs ib les r rbs idence l im i tso f l -easesU-54752and
sL-o6264Se levenSeepsandspr in -g lwere fo r rnd tooccur .N ineo f
the total issue from the glacfifrawti Formation with two seeps issuing

from bedding planes in the Ci=tf"gat9 Sandstone' OnIy SP-38 and 42

have evidence of use Uy aeer-ina-eff with flow less ttran one gtPm'

sp-30 produces one grpm with no deer ot 
"tr 

use' subsidence from

mining in Tract L 
-ind 

Z 
- 

and lease U-O|-iZAZ will trave minimal

impacts on water gupplies f;; #i;. ana spiing" _11]-:P" 
vicinitv of

the mine. Displacement 
'Ji-w-i-faiife 

arie to subsidence may be

minimal.

Seepsandspr ingsw i th in theposs ib les r rbs idence l in i to f
leases ML-ztsGB and Ml-zr-;;t- enit *"1"t 

-iiot 
the North Horn and

price Rj-ver Formations 10o io zioo feet I rob tg 2l-o times the coal

bed thickness ) above tne intervat to 
' 

UL nined' - If repeated

subsidence via roof failure 
-ot-"*r, 

"rastic 
def lation is berieved'

to occur at a distance oi ,rirr" coal ;; thicknesses ( 90 feet)

above tlre coa1. If any tensior, 
"t."fs-Jo 

develop'- they strould be

sealed by clay migratio" ;;;t;"g a"tt"e elastic deformation ' As

a result, these seeps ffi--"pti.lq" . s-fr6ufa not be affected by

subsidence, however nonitoii"g- tifi fe--conAucted as described in

chapter 7.

Genwal recognizes the fact that the Division of wildlife

Resources and the nivision oe Oif , Gas;. 
"qq 

-I{ining consider all

seeps and springs to. be 
-itpottJL 

to'-oiiiaf it" ' it ' during the

moni to r ingof thespr iDgs , i t i sp t? , t : l t r ra tmin ingac t iv i t ieshave
reduced the f lowofanyseePorspr ing - in theareabv5o?ormore '
Genwal will notify tne pivils'iJ' of-wii6fif" Resourc"t-, th" Division

of oiI, Gas, and Mining-, 
-""4 

the U' J' rorest Service and begin

working on an acceptabr" litigition. 
-nt* 

inv^or-vine the use of

gnzz3ers. These gtz-zterJtiii-# aesified in cooperaiion with the

Division of Wildlife nesour-c"s, fne "niviiiott ok Oil ' Gas ' and

Mining and the U. S. foresf-Service.tt[ pft"ed in the area of the

effected spring. No otneito,"i""" "t 
t"tjt, other than the springs

located by the seep ana spring :urv!V, 

-ire 
l1rrowl .to exist in the

mine plan 
"i".. 

denwal 6t r" strares i'"-lft" Huntinqton-C'eve'and

rrrigation Company that d;-G transfe;;"i-1f ieeuir-ed to meet the

almaias ot an ittlrnate water supply.'
rn the event t"r"ii!""" iEg"tivelv -iry::= srazLng' the

applicant will compensate the ovtner or JppropTiate the party by

paying tne 
- 

eair 
- 

t tiJt 
--t.i"" 

f;; 
-i'n' 

loss experienced'

CompensaEl-o-n wiif be nade after tne grazing loss is proven to have
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resulted from surface subsj-dence related to the operation of the
Crandall Canyon Mine.

Should any structures such as roads, bridges, etc., be
adversely impacted as a direct result of subsidence directly
related to the operation of the Crandall Canyon Mine, the operator
will repair or replace the strueture, whichever is more
economical.

5.25.20 Strbsidence Control

Genwal CoaI Company will comply with all provisions of the
approved subsidence control plan and will correct any material
damage resulting form subsidence to surface lands as a direct
result of the operation of the Crandall Canyon Mine. This will be
done to the extent technologically and economically feasible, bY
restoring the land to a condition capable of naintaining the value
and reasonably foreseeable uses which it was capable of supporting
before subsidence.

The mine plan is desigrned so that mining will not result in
material damage to perennial streams or impoundments having a
storage volume of 20 acre feet, or which could result in
environnental degradation or safety hazards to streams and
associated structures.

5.25.30 Publ-ic Notice of Froposed lfining

At least six nonths prior to mining, or within that period if
approved by the Division, all owners and occupants of surface
property will be notified, by nail, identifying specific areas in
which mining will take place, dates that specific areas will be
undermined, and the location or locations where the operator's
subsidence control plan may be examined.

5 .26 UINE FACIIJTIES

The site selection was linited to the only area where the coal
outcropped in the lease area. This is extremely small at this
point and very few options were available at the time of
construction. See P1ate 5-3 for the surface layout and Plates
3-7, 3-8, and 3-9 for the prenining land configruration.

A Forest Service road use permit was obtained from the United
States Forest Service, Manti-La SaI National Forest, Price, Utah in
order to build, use, and maintain the road to the mine pernit area.
This Forest Development road does not Iie within the permit area
and is not included as part of this pernit application. The Forest
Service road that passes by the mine site will be included in the
pernit area for the purpose of drainage control.
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The topsoil was stripped according !o tng. Pffll_stockpile, and

seeded, with the topsoif stoJ[pi.f"-=""a"ti". thl topsoil stockpiles

are protected. from 
"rr"to""-tii"ttt 

ny placinq- e-arthen berms ' straw

f"ifi, silt fences, ot equivalent where needed'

There are no pre-existing structures or facilities located

within the permit area. eenwal has constructed a metal buildinqf

(go, x 4Or) used as an outsia" shop. A ne!'t warehouse and office

complex (50, x 2Sr) has. been buil€ east of and connected to the

existing shop- An iaOitional 30' x 20' shop bay is projected to be

added to tne existing shop in l-993 '

Dur ing thesunmero f l -gg0 ,apoYer l ine f romUtahPower&
Light was brought ilr 

""to=t 
Cr'" top of the canyon' At this time

the use of the diesel generator was terninated' Presently' -a state

of the art substation and transformer provide all power needs' Tlre

high voltage lines from 
-tft" 

substition to the mine are run

underground in cement coverea-"ottooit thus eliminating the need of

overh6ad power poles and transmission lines'

The oil storage and fuel containment area (gg',x 2g',) is

Iocated is ro""lla ippr"ximately 9o' west of the coal silo' This

containment area is of sufilcierit voh:ne to hold the voh:ne of the

Iargest storage tank touna- *itnitt the containment area' The

containment area has a tift" Lonnected, to the drain inside the

wall. The valve and arain wifi p="vide a means for removing any

spills or water in the containm6nt area. A certified SPCC plan

outlining emergency acti""-"= p"r R545-3OL-73O is available at the

mine site (app-enAix 5-L0). iefer to Plate 5-3 for all surface

buildings and structures.

An undergroqld, bathtrouse has been constructed to provide

shower and sanitary facifilils for the miners' lrhis underground

bathtrouse is desigrned and i"=l"ii"a in accord'ance with all State

Hea1th, I,ISHA, and Forest Servi""- t"golations' These agencies were

contacted prior to the a""ig"-i"J i-npfenentation for their input

and approval as necessary. ihe water and sewage plans can be found

in api2lndix 5-l-L and 5-L2 respectively'

Two mine fans 1ocated on the surface, ds.strown on Plate 5-3'

are used to ventilate tn! ninE workinqs t9 insure a sufficient

amount of oxygen for nine enployees to 
-continue 

operations within

the mine.

Other structures such as cement guard rails and cement walls

have been constructed, ri[it irt" ol.risidn's approval, and are listed

within pages b-33 and s-:i. T[i" iist includes the approximate 1?:P
of completion of each struciore and the description of eactr

construction Project.
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Shotcrete will be sprayed onto the cut slope above the portals and
above the portal road. A 4tt sguare wire mesh wil l  be used, being
spaced approxirnately 1[ to ztt away from the existi-ng slope. The
wire mesh wil l  be secured to the slope with standard metal cl ips.
2tt PVC pipe, perforated for drainage, wil l  be inset 2 to 3 feet
into the slope at two different elevations, approximately 6rt to 12rl
from the bottom of the project and L2tt to 24n from the top of the
project. These pipes wil l  be spaced 6 to 10 feet apart for the
entire length of the project .  2tr to 4tt of shotcrete wil l  then be
sprayed onto the wire mesh. The intent of the project is to better
stabil ize the cut slope to el iminate slufage and. enllr, :nee safety for
personal .

Specif ications for Shotcreting cut slopes

Average s lope. .  L /3zt
Matting: 11- gage 2tt x 4rr or 9 gaqe 4tt x 4tt wire mesh

6 t wide x ful l  length of slope
Securement: 5/8" x 24rt long, bolts w/ plates or

3/+n x 24[ Iong rebar type anchors w/ plates

Drainage:
spacing maximum 5r centers
2tt PVC pipe, 24tt long, perforated, located
at top and bottorn of slope, 6 | to 10 |
on centers. Pipes wil l  be inset into the slope
with the end extending outside the shotcrete.
Drainage of the slope wil l  be collected by
the 2tt PVC pipes and allowed to flow to the
outside of the shotcrete.
1800 lbs sand
800 lbs pea gravel
425 Lbs cement
400 lbs f1y ash
Applied with a Reed Sova IIf  or
Reed M40 punp w\ accelerator.
Minimurn thickness applied 2tl

See Figure 5-10 for a cross sectional detai l  of shotcrete
application.

r} l  26pgl

utuhuit6rorrrlorenr

Shotcrete:
(per  batch)

AppIj-cation:
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o
SH0TCREIE: 2" TA 4"
THICK

CUT SLOPI
AVERAGE SL
1/3:  1

5/8" X 24', C0NVENTIONAL
BOLT W/ PLATE or
3f4" X 24" REBAR TYPE
BOLI USING RESIN W/ PLATE

WRT MESH
4 WIRE MESH

PIPE 
-

TO 10, APART

/t t-t I t-l I
- l - l l

. . . . 1 - l  I l -
- - t t t -

: l  l l - l  l l -

11 GAGE 2X 4
OT9GAGE4Xo

2" PVC, PERFORATED
TOP AND BOTTOM 6'

.- l
- l
- l
. l  I  t - '

I

L(:

7 l '

o

TYPICAL SHOTCRETE APPLICATION
TO CUT SLOPES

SCALE: NONE
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Coal Handling

coar exits the mine on a 48n conveyor belt and drops either
::-t:^:- 

p-11-1?ry crusher or sec_ond.ary crusher. coal entering theprLmary crusher will be crushed then conveyed airecdiy to the silo.From the silo, it is weighed and ioaala 
-into 

coal trucks. coalentering the seconrl-ary cifcuit is crisrrea at the second.ary crusherand conveyed over the bench, ana aepo=it"a onto a 2ooo to 3000 toncapacity stora.ge pile. The'secondjry circuit is orrrv used if theprimary circuil is disabled, down ior repairsr or if the coalvolume exceeds t_he capacity 
"i 

1n" primary crusher. It isestimated that onry Bs ;f.thi tota:--productioi wiri-be handted. bvthe secondary systen- A loadir op"riiion wili i;;;=;;";;;i;=;;the sto_ckpire to a 3rd coal tro-pper and crusher, wrrere it isconveyed to the coal trucks (see iiate 5_3)

An autonated..coal processing facility has been installed atthe Genwal nine site- g-he r_aciiifyl 
"=-r"iri 

ravout, 
".r, 

be foundon Prate 5-G. Design calcurations are rocated i" alip"ndix s-r_3.
Power systen, rtansmission T.ines, substations, Feeders_

Power for the mine, _ both underground and surface use, isprovided by newly installed transmissi6n lines from utah power, andLight' The new substation and transfo.rmer built by pEMCo is stateof the art and ti-lI provide 72oo vorts to surface and und.ergroundpower centers'- The power lines run in underground cement coveredconduit from the subltation to a visual disc5nnect located by thebathhouse portal- From the visual disconnect it travels through 4rrsteel conduit into the mine. A11 electrical installations meet theappropriate 30 cFR Part 75 and 77 ItlsHA regulations. The placementof electrical instalrations can be found on plate 5-3. plate 5-8gives a detailed layout--of the new substation and transformerfacil i ty.

. utility pores rocated on the surface will be constructed toprotect raptors, all wires will ue insurated and. there will be noexposed conductors- All electricar instalrations will be done inaccordance with MSHA regulations

Surface Equipnent

- underg"":trg- suppry. equipment will be used on the surface asneeded' The followlng is 
-a 

iist 
"f 

-"q,ripr""f 

"rla 
lxcrusivery onthe surface:

Fork Lift
Snow Plow
Front End Loader
Pick-up Trucks
Diesel Tractors
Bobcat tractor
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DATE
l_990

1,991_

L 9 9 L

L 9 9 1

LeeL/e2

L990

L990

L990

L990

l_990

l_990

L990

l_991_

L992

1_990

L99L

l_99L

L99L

t_991-

CONSTRUCTION SCHEDULE
L989-L992

DESCRIPTION
Automated Truck Load-out- 45O ton silo loading
belt w/ beLt scale

Dual crusher system- concrete pad and enclosure
silo belt secondary L992 enclosure

fntake portal canopy

Belt portal cement pad and update all
electrical installations.

Dual exhaust fans with cement pads and state-
of-the-art fan transformer

Chainlink fence and cement barrier at portal
area

Surface (portal) storage building

Electrical substation (state-of-the-art) with
overhead transmission lines

Cement of underground electrical conduits from
substation to bathhouse

Cenent substation retaining wall

Cement trash area

Microwave telephone/radio systems

80' x 4o' outside shop

50' x 25t outside warehouse/offLce

Bulk rock dust tank

Asphalted surface of parking and storage area

BuIk oi1 station (cement pad and retaining
walls) and 2O' x 20' cement storage pad

Cement turn around for haul trucks

Cement pad for loading coal trucks
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DATE
1 9 8 9 - 9 1

l_9  9  0 -9  L

l _ 9 9 0

1 9 9 L

l_9 9 t-

L989-92

1 _ 9 9 3

1 _ 9 9 3

L 9 9 3

L994

L994 (p roposed)

L994

1-994

CONSTRUCTION SCHEDULE
]-989-1992

DESCRIPTION
Addit ional culverts for proper drainage

Cernent clean-outs for culverts

Cement pad and cornplete water faci l i t ies for
water truck

Cement guard rai l  along truck turn-around (fron
load out to upper pad)

Haulage road upgrade and widened gabion basket
waI I  by sediment  pond h i l f ic ia  waI I  to  widen
road and stabil ize embankment asphalt surface-
L.2 mi les del ineat ion and st r ip ing of  road wi th
correct signs

Underground warehouse and bathhouse cement
f loors and block walls for warehouse and
bathhouse,  conference room, 3 of f ices
upgrade showers and change room upgrade all
e lect r ica l ,  water  system, l ight ing heat ing,
e tc .

Asphalt ing of portal road

Modif ication of lower pad storage area

Addit ion of loadout platform scale ramps and
supporting constructj-on

Addi t ion of  shop bay expansion

Modi f icat ion of  lower  pad storage area

Shotcrete of cut slope above loadout

Shotcrete of cut slope above portal road &
por ta l s .

i

i
i

I
I
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culinary water sYstem

Thecu l i na rywa te ruseda t t hen in .ew i l l bepu rc } rased f roma
vendor, supptila- rrot trt" irLlit;1."; City water supplv ' ot taken

from the deep welt located ;tth" iine po/t.t=' This deep well has

been instatled- G .""ord.iJ"-;th =!1F health regulations for

culinary use. rn" curinari-r;;;; riir-u" placed in containers

designed for this PurPose'

Thewate rusedunderg roundwi l l be .g lac -9 l j : t t ren ineSr rmps
rocated unaerlround. The 

-i;itiotr 
of tie sqmps will change as

mining progr"roJ;"*"ir"==-ln" ;;;;tte and wilt no€ remain in any one

area permanently. Tlrese =.^p=-ti11 be rirrea with water produced

underground, or from 
" 

ptttp io""t"a in Crandall Creek'

Sesage System

The bathlrouse, located underground, saF designed and

constructed in accordance;flh the Stit" n"iftft Departments rules

and reg"utatitns. trhe r";;;.; riff be-contained-in a concrete

holding tank and pumped blr-t-ii"""sea contractor and disposed of at

a Stare approved sewage tt""hlrri pf anU. 1f,t =ditary 
-f 

acilities

underground will compl.y riln 
"r1 

MSHA regulations ' The seltaqe

iicirity can be round in appendix 5-L2'

Sedimentat ionControl-structuresarrdl laterTreatment
Faci].ities '

Theexist ingsedimentat ionpond.wasreconstructeddur ingthe
l-986 and L989 construction seasons in- accordance with R645-301-

526.300, 
"= 

- 
a"t"if"a ir, 

--lft" 
nunoff 

""a 
Sediment Control PIan

located in ChaPtet 7 '

Underg roundsumpswi l l bebu i l t i no rder toe f fec t i ve ly t rea t
underground water beiore ;it;;"Aiqq ilttciandall creek' refer to

plate 5-4 for the s'mp fo"iiiont.- t6ese sunps will be designed and

subnitted to the EpA eor'*.:pi_r"tar- uerlr" &ischarge becrins ' All

discharge into the creek t'il1 meet 
"iiit""i-iitit"tions 

of the

NpDES perrnii--ana monitored in ."""t!"t"" with same' refer to

Appendix 5-L4.

Thesed imentpondandt t reundergroundsumpsare theon lywater
treatment facilities p=oio="d at the nine site'

The NPDES pernit tras been issued for the sediment pond and is

included as APPendix 5-1-4 '

5 .26 .2L

A l l coa ln in ingandrec lamat ion_opera t i? ry '1 } lbeconduc ted
in a manner which mininizll-a"tiq", ae"struction' -or disruption of

senrices provided by 
"il;;t 

, ;e *"t-"i tLrit; oil ' 9ds I and coal
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slurry pipelines, railrOads; electric and telephone lines; and

water and sewage lines which pass over, und9r, or through the

perm5-t area, uilless otherwise approved by the owner of those

laci l i t ies and the Division.

5 .26 .22

support facilities will be operated in accordance with a

permit issued J"t in" nine to ttti"fi it is incident or from which

its operation results.

5.26.3 Water Poll-ution Contro1

See rrWaste Disposal Plansrr under the Mining Operation section

of this chaPter.

5.26.4 Air Pollution Control.

coal mining and reclamation activities will be conducted in

accordance with R645-3OL-iiO and the Air Quality-.Approval Order

issued by ttre Utah pivision of Air Quality (Appendix 4-7, '

5 . 27 ltansportation Facil-ities

The Forest service Deveropnent road has been desigmed and

The coal from the mine will be transported to the rail loadout

or final destination by trucr-. The tiucks are tlpical 4P tol

tandem trailer coal haulers 
"t"a 

in the Utah coal fields' Genwal

uses a loading site on ttre Ut"n Railway located at Mohrland' Utah'

a loadi-ng facility on tfre penver Rio elande Railway in Wellington'

Utah, and other independently owned loadouts within the

Carbon/Emery countY area-

The Forest Development Road from Huntinglol. cT:gk to the truck

turn around area ltas 
"orr"tt 

tcted under the def inition of a class

one road and will be maintained as a primary roadr- in compliance

with the road use permit issuea by the U. S. F;orest Service' Manti-

La Sal National Forest. The forelt access road will renain as part

of the post mining land. o"" i. accordance with the Forest Service
pernit (Appendix 1--2). ffre foiesi Service Access Road, built under

the d,efinition of a C1ass i*" t"ia, is maintained as a pr-imary

road. It runs to the main pJ .""" from the truck turn around area

and is Aesignea, r"i"iiin6a anA restored in accordance with the

Forest Service road use permit. The road from ttre main pad area to

the portal area was built *iA"t the definition of a Class two road

and is naintainJ"" 
" 

prir"iv road. .rt is desigrned (as sh9!'T-9n
plate 5-L0), maintainea-ana-ilstored in accordance with R645-3O1--

527.L2O. The Ancillary road to the upPer pad was brrilt under the

definition of a class tnrEe road and-rrras designed (as .shoYl-.9n
plate 5-l-o), is maintained and restored in accordance with R645-

527  .1 -30 .
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approved by the USFS prior to construction. The design drawings

are on file with the Manti-; Sal National Forest in Price, Utah'-

Duri_ng the Lggl- construction season Genwal Coal Company- improved

and asphalted the Forest Service Development road and surface

facj-lities area of the Crandall Canyon Mine (as sho'nrn on Plate 5-

;t:-- Th" irpro.r-r"ttt infornation- covering the haul road and

facilities arla is addressed in Appendices 5-l-5 , 5-L6, and 5-L7 '

The Forest service road (primary road). is- utilized by coal

haul truclcs, 
- 

tittittg equifnend (on 
-a 

limited basis) , support

vehicles, employeesl anb iecreational users (pgblic) ' The two

roads located on tlie p"rt1t area, the portal pad road and the

access road to the naii pad from the truck trrrn around area' are

utilized by both surface ana unaerground mining equip-ment, support

,r"ti"t"r, ind enployee vehicles. fne ancillary road to the upper

pad area is utilize& fy t"*i"" vehicles on a very linited basis'

The Ancillary road to the upper pad has been reseeded'

Two parlcing areas will be maintained at the mine site' These

parking areasrthe upper nain p"iilttn area and, the loadout area will

be utili zed for equifn"nt and employee parking. -The-forest 
parking

area past the iine site 
- 

wis presefred. -for . prinarily

recreational/forest service parfing..--1fhe Forest Service parking

area and,/or the sedinentaifo;;;d 
-tirr 

be used during the winter

months for snow storage.

The plan view for the above roads may be .f_oold on Plate 5-3'

The tlpical cross section for each road and their corresponding
prof iie nay be found on Plate 5-1-o '

5.27 .2 I?ansportation FaciJ-ities

coal exits the mine on a L2OO i.;on/hr 48t: conveyor belt ^"ttg
drops either into a prinaiy 911s-her or secondary crusher ' CoaI

entering the primary crusher- will be crushed then conveyed directly

to a GsO ton silo (see pfi ie 5-6). From the silo, it is weighed

and loaded into coal tructcs. CoaI entering the secondary circuit

is crushed at the secondary crusher and cdnweyed over the bench'

and deposited onto a 2OOO €o 3O0O ton capacity.stoTagg p11e'- -The
secondary circuit is only useA if the prinary Lircuit is disabled'

down for repairs, or if the coal volune excee-ds ttre capacilY oI !h:
primary crusher. ft is- estimated that only 82. bf the total

production will be handled by ttre .secondary s-ysten' A loader

operation will transfer 
"""i'f"ot 

the stockpile to a 3rd coal

hopper and crusher, where it is conveyed to the coal trucks as

dellribed in section 5-27 (see Plate 5-3)'

Roads in the permit area are inspected in order to determine

the maintenance- reiuiiea io-nininize lnd correct erosion problems

before they become extens-ive. 
---lfaintenance 

will be pe-r-formed as

required to control 
"t""i"". 

This naintenance will include
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5 .24

5 .28 .  LO

maintaining the ditches, resurfacing when needed and maintaining
proper drainage.

see Plates 5-3, 5-10 , '-Lg, and Appendix L-2 for nore sections

and details of the roads withiri tfre p-ernitted boundaries '

If a road is damaged by a catastrophic event, such as a flood

or earthquake, it will-Ue r:epaired as soon as practical after the

darnage has occurred.

Eandling and Disposal of Coal, Onerburden, Brcess Spoil
and CoaI lline Waste

CoaI Removal, Eandling, and Storage

See section 5.26 of this chaPter.
removal and reclamation.

5.28.20 Onerburden

See section 5.4 for

see section 5.28.30 for removal and reclamation.

5.28.30 Spoil, lfine Developnent Waste, and Noncoal ltaste Removal,
and Onerburden.

The Crandall Canyon Mine produces a run of nine pro-duct- for
final sa1e, this proauict does nbt contain any mine related rock or
developnent waste. The method of mininq used at the Crandall
Canyon nine prod.uces no developnent was,te, however sma1l amounts of
roci waste is generated in uirexpected roof falls and overcasts'
This rock waste is not brought to the surface. It is disposed of on
piil"; tines or stored in .-r"as that have been mined and no second
iitrittg is to be done. The naterial disposed of on the pillar-IiTes
will be of the same nature tfrat naturilly caves in the !'ilIaring
process, therefore no leachate will be formed other than that

associated with normal pillaring. In no event will the disposal of

this material interfere- with future recovery of the coal resource
without consent of the BLM or the nanaging agency of the coal

resource. fn tne unlikely event either rock, dewelopment, -and/or
proce-sing waste is encbuntered, and. the volume exceeds the

Lapacity €n"t can be disposea of along pillar lines; Genwal commits
to- ai=pLsing of the waJte in a Docf licensed disposal facility.
Genwal will notify and consult with DOGU regarding dispos3f si-t-99-,
all waste dispo:sal will be done in accordance with IISHA

regulations.

The waste generated by the normal activities which include,
but not linited to the f-ottowing: wood, paPer, scrap n9!a1'
belting, etc., will be distosed 6f underground. on pillar lines
rn"r" ibssiffe in accordande with USHA regulations' No oil or
gi""="-will be intentio""ify disposed of underground' All solid

fraste brought to the surfice wiff be disposed of in a trash
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container until the container becomes full, dt which tine the
container will be transported to a State approved landfill for
final disposal. At the present tine the landfills to be used will
be the state approved Nelson landfill or American Kinfold landfill
(Ir[&P Enterprises, which are located next to the county landfiIl,
approxinately L.5 miles north of Orangeville, Utatr, and another
State approved landfill becones available and more cost effective
this landfill will be utilj-zed. lfhe operator will notify the
Division prior to any waste disposal in any landfill other than
those mentioned. The location of this landfill and a statement
from the DoH indicating the landfill pernit number, the pernit term
and any conditions that the DoH has concerning the disposal of
noncoal waste will be submitted to the Division. In no event will
liquids be disposed of in landfills that are not pemitted to
handle such material.

Scrap metal and used equipment will be stored undergrround or
on the suiface next to the sotiA waste container until the material
is sold to a scrap metal or used equipment dealer.

Oil contaninated soil from the gas and oil storage area will
be disposed of prior to reclamation or moving of the facility.
Areas outside the containment area will be cleaned and disposed of
when an area of LO square feet is saturated. The contaminated
material will be disposed of at a facility licensed to accept
oil/gas contaminated soil.

Processing ltaste

No processing waste is generated at the Crandall Canyon Mine.
There exists no partings in the coal mined at the Crandall Canyon
Mine. The sole rock type removed from the mine is coal, all of
which is trucked off site and so1d.

Exploratory dril1 hole data and nining conditions indicate
that no developnent or processing waste will be produced. However,
in the unlikely event 

-either 
rock, development and/or processing

waste is encountered, and the volume of waste generated exceeds the
capacity that can be disposed of along pillar lines, Genwal commits
to disposing of the waste in a DoGM licensed disposal facility.
Genwal will notify and consult with DOGM regarding disposal sites.
All disposal operitions will be in compliance with Utah Coal Mining
regulat, ions R545-301--536 and R645-3OL-7 46.

Eazardous Wastes

fn the unlikely event that hazardous or toxic material is
encountered, Genwal will notify the Division as well as the State
Health Department; the hazardous or toxic material(s) will be
disposed of at a facility pernitted to accept the specific
contaminants found.
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Sedirnent Pond Waste

Sediment (excess spoil) removed from the pond during the
cleaning process will be either L) returned to the mine workings
and disposed of i-n compliance with IISHA regulations , or 2) hauled
to a DocM licensed coal waste disposal facility. All moisture and
runoff fron the pond cleaning will be contained by the pond. Prior
to cleaning the sedinent pond, representative sediment samples will
be collected and analyzed for any acid- and/or toxic forming
materials, and the volume of excess spoil to be disposed of will be
calculated. If the analytical results exceed the toxic Iinit, the
waste material will be handled and disposed of in conpliance with
regulations applicable to acid- and/or toxic forming naterials.
Following receipt of the analytical results and deternining the
volume of waste to be disposed of, and prior to cleaning of the
sedimentation pond and disposal, Genwa1 comnits to notifying and
consulting with DocU regarding disposal of the waste 60 days prior
to disposal. Disposal of excess spoil will be in compliance with
Utah CoaI Mining regulations R645-301--535.L00.

Sanitary llaste

There will only be two or three regularly assigned employees
on the surface per shift. These surface employees will use the
bathhouse for their sanitary waste needs.

Waste from the underground bathhouse toilets and showers is
pumped to a holding tank located underground. !{hen required the
holding tank is punped and the materials are disposed of by a
licensed contractor at a State Health approved disposal site. See
Appendix 5-L2. The applicant will keep records of the sewage
punped from the tank by the contractor.

The sanitary waste needs for the miners underground will be
handled in accordance with MSHA regulations.

5 .29 ldanagement of ltine Openings

Five portals have been placed on the Starpoint Sandstone in
the Hiawatha coal seam. Four of the five portals are used while
one of the portals is sealed. Three portals are used for intake
ventilation, beltline, and return ventilation. The fourth portal
opening is used for access to the underground bathhouse. Two
ident,ical fans located at the return portal will operate in
paralleI. One fan will discharge horizontally and the second
vertically.

These portals existed during previous mining attempts and will
be utilized during current mining operations. The highwall above
the portals has been secured and canopies have been installed to
bring the portals up to MSHA standards.
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During operation of the Crandall Canyon Mine, access to all
mine openings are controlled by the operator during working and
nonworking hours. Due to publfc access through the mine site, a
security person is located at the mine during times of no work or
when surface personnel are not present.

Permanent sealing of underground openings is discussed in
sect ion 5.42.7L of  th is  chapter .

5 .30

5 .32

operational llesign and Plans

Sedinent Control

The design of the sediment control structures is presented in
chapter 7 seciion 7.42 of this document. The desiglns are intended
to minimize the disturbance to the hydrologic balance by
distributing the smallest practical area at any one time du:ing the
nining operation through progressive backfilling, grading, and
pronpt revegetation as required in R545-3Lo-353.2OO, and to
stabilizing the backfilled mlterial to promote a reduction of the
rate and volume of runoff in accordance with the regulations.

5 .33 Irnpoundments

The only impoundnent on the Crandall Canyon Mine site is the
sedimentation pond. The design of the sediment control structures
is presented in chapter 7 secLion 7.42 of this document. Minimun
static safety factors can be found in Table 7-7 page 7-LO1-. The
sedimentation pond meets criteria of R645-3OL-533 as shown in
appendix 7-to page 7.

Due to the physically confining topogiraphic constraints of the
canyon, the sedimentation pond does not meet the regUlatory
requirement of a minimum i-v:Sh combined upstream and downstream
side slopes for the settled. embanknent. EarthFax Engineering, Ilc.
has conducted the sediment pond design and stability analysis which
is incorporated in Chapter 7 section 7.42 and Appendix 7-5-

5 .34 Roads

The primary roads associated with the Crandall Canyon Mine
have been located on the nost stable available surfaces. They have
been surfaced with materials (gravel, road base, asphalt, etc. )
approved by the Division as being sufficiently durable for the
anlicipatea volune of traffic and weight and speed of vehicles
using the road. All roads falling under DOGl,t regulations are built
on cut material and as a result no embankments were used during
road construction. The roads are routinely maintained to include
repairs to the road surface, blading, filling potholes and adding
replacement surface material when needed. Culverts and ditches
have been installed and are maintained to sustain the life of the

s/6/e3 5-4()



roads during the operational life of the mine. See Plate 7-5A for
the location of culverts and Appendex 7-LL for the culvert designs.
See section 5.27 for further information on these roads.

The area not desigrnated as a primary road is the upper pad.
This area has been asphalted to the approval of the Division. The
pad is utilized for parking, loading and unloading of supplies and
equipment, storage for those supplies, a staging area for new and
rebuilt underground equipment, and access to the primary road to
the portal area. It is naintained to include repair to the pad
surface, blading, filling potholes and adding replacement surface
material when needed.

Roads within the permit area used for mining operations will
comply to  R645-30L-534.L00 through R545-534.34O.

5 .35 spoil

There are no permanent refuse sites located on the property.
All spoil is controlled and maintained as described in section
5 .28 .30  and  sec t i on  7 .54  o f  chap te r  7 .

5.36 CoaI ltine llaste

See section 5.28 of this chapter

5 .37 Regiraded Sl.opes

The following information supplied is incorporated within
the currently approved mine plan and variances have been granted.

If a slide should occur within the permit area, applicant will
notify the regrulatory authority and comply with the remedial
measures required by the regulatory agency.

The applicant concurs, that L:L excavation slopes are not
suitable in the superficial topsoil deposits and have included
slope rounding of these slopes at l-.5:L in our details. If the
factor of safety of O.72 lras correct, nost areas of the existing
canyon would already have failed as the natural slope approaches
1-:L in the entire canyon. Any excavation slope greater than 1:l-
(with exception of slope rounding) would be unrealistic and impose
unnecessary iurpact far beyond the current linits. In many
instances, a L.5:l- excavation slope is not realistic as the
topography of the canyon exceeds this value.

Careful monitoring of construction in critical areas will be
necessary to identify and use the correct design profi le (i.e. 1-:J.,
L /22L ,  o r  L /AzL  s lopes) .

The stability of the recontoured slopes has been demonstrated
by the contemporaneous reclanation in evidence at the property. A
nu.mber of theie slopes are in excess of the proposed L.5 to l- final
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reclamation contours and have been in place for over ten (1O)
years. Genwal will continue to observe these slopes and in the
event that a failure occurs or evidence of instability is noted,
such as sluffing, tension fractures, etc., all regulatory
authorities will be notified and an acceptable plan to modify tfre
proposed final reclamation contours will be agreed upon at a
nininum of five (5) years prior to cessation of mining.

In addition to the access/haul road included within the permit
area along Crandall Canyon to the truck turn around area, there are
two other primary roads. one is from the truck turn around to the
upper pad and the other is from the upper pad to the mine portals.
The roads are used to access the portal and substation areas and
operations area as shown on Plate 5-3. Cut slopes of O.zshtLv for
competent bedrock, 0.5h:Lv for fractured bedrock and Lh/Lv for
shallow surficial deposits less than four feet deep overlaying
bedrock are proposed for the portal access roads. A s:!ope
stability investigation hras subnitted by Delta Geotechnical
Consultants and is included as Appendix 5-L9 with a safety factor
of O.72 for the shallow surficial deposits of the proposed l-:L cut
slopes. Since the safety factor does not comply wittr I[t[C
8L7.L62(c) requirements, cut slopes with L:1- slopes wil l be rounded
to L.5:1 in the shallow superficial naterial. Appendix 5-L6 is a
stability analysis of the storagre pad (upper pad) at the Crandall
Canyon Mine prepared by EarthFax Engineering, Inc.

5 .40

5.4r_

RECI,AITATION PI,AI{

GeneraI.

When no longer needed for mining oPerations, aII entry ways or
other openings to the surface fron the underground uine will be
sealed and backfilled. The permanent closures will be constructed
to prevent access to the mine workings by people, livestock, and
wild1ife. Potential surface drainage will also be kept from
entering the sealed entries.

Prior to final sealing of any openings, the MMS will require
an on site inspection and a submission of formal sealing methods
for approval of the UMS. The formal sealing mettrods will be
presented as a plan including cross sections demonstrating the
measures taken tb seal or managre mine openings will comply with
R645-3OL-529.1-OO. At the tine that the mine closure plan is
submitted to the MMS, a copy will be forwarded to the Division for
soncurrence and approval and for addition to the mine plan on file.
A copy will also be placed at the Emery Count Recorder's office. A
formal plan will be subnitted to the USGS for approval prior to
final sealing of any openings. As per their on site inspection and
plan approval, the openings will be sealed.

A11 surface equipment, as well as structures, including all
concrete foundations, will be removed by the applicant after the
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permanent cessation of operations.

UW-l Supply Well Abandonnent

Upon permanent cessation of nining operations, the water
supply well, MW-l-, will be permanently abandoned in accordance with
regulations promulgated by the Utah Division of Water Rights. This
will include filling of the well with a neat cenent grout in
accordance with the regulations.

TenPorarlr Cessation

If operations are to be tenporarily suspended for 30 days or
longer, the applicant will subnit a notice of intention to the
Division. This notiee will include a description of the extent and
nature of existing surface and underground disturbance prior to
temporary cessation. The statement will also cover the type of
reclamation which will have been accomplished to date and also
include the tlpe of ongoing monitoringr, number of opening closures,
water treatnent activities and other topographic rehabilitative
efforts which have been or will be undertaken during this period.
The applicant will maintain and secure the surface facilities and
nine openings.

Applicant will implement the temporary cessation regulations
as follows:

(a) Each person who conducts underground coal mining
activities shall effectively support and maintain all surface
access openings to underground operations, and secure surface
facilities in areas in which there are no current operations, but
operations are to be resumed under an approved permit. Temporary
abandonment shall not relieve a person of his or her obligation to
cornply with any provisions of the approved permit.

(b) Before temporary cessation of mining and reclamation
operations for a period of thirty days or more, ot as soon as it is
down that a tenporary cessation will extend beyond thirty days,
each person who conducts underground nining activities shall subnit
to the Division a notice of intention to cease or abandon
operations. This notice shall include a statenent of the exact
number of surface acres and the horizontal and vertical extent of
subsurface strata which have been in the pernit area prior to
cessation or abandonment, the extent and kind of reclamation of
surface area which will have been accomplished, and identification
of the backfilJ.ing, regrrading, revegetation, environmental
nonitoring, underground opening closures, and water treatment
activities that will continue during the tenporary cessation.

entry which is tenporarily inactive but has a
useful service under the approved pernit

be protected by barricades or other covering

(c) Each mine
further projected
application, shall
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devices, fenced and posted with signs to prevent access into the
entry and to identify the hazardous nature of the opening. These
devices sha1l be periodically inspected and naintained in good
operat,ing condition by the person who conducts the underground coal
mining activities.

(d) Each exploration ho1e, other drill hole, bore hole,
shaft, well or other exposed underground opening which has been
identified in the approved permit application for use to return
underground workings, or to be used to monitor ground water
conditions, shall be temporarily sealed until required for actual
use.

5  . 42 Narratives, lfaps, and P1.ans

5.42.I-O Tiuetable

A11 reclamation, other than areas handled in contemporaneous
reclanation, will conmence with final grading of disturbed surface
areas, which should be completed in approximately one month.
Within 3O days following completion of final grading (which should
be in August), topsoil from the stockpile will be redistributed.
Nutrients and soil amendments, if shown to be required by soil
tests, strall be applied to the redistributed topsoil before the end
of October. Seeding, transplanting and mulching will then proceed
when moisture conditions are optimal for planting and seeding.
Seeding will commence as soon as the seedbed is finished in the
late faII. Tree planting will be done in conjunction with seeding
or in the following spring, as soon as one can work the soil.

Timetable-Reclamation Activities: First available season following
abandonment (cessation of mining)

Normal Access- May L5, begin demolition
Structure removal- May 1-5 to June 30
SeaI portals- June l- to June 30
Asphalt Removal- June 1-5 to June 30
Earthwork/recontouring- July L to August 30
Topsoil redistribution- August 3O to Sept. 30
Drainage Construction- Sept J. toSept 30
Hydroseeding- Sept l-5 to oct 30
Seeding/P1anting- oct l- to oct 30
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Final Abandonment-

Year 1

Struct. remove
Porta1 Seals
Asphalt romove

May

Earthwork/recontour

(cessat ion

June

of nining)

July Aug. Sept . Oct .

Topsoil redistribution/ f inal
Drainage Construction
Seeding/Mulching
Planting

Year 2 through 10

Vegetation Monitoring
Hydrologic Monitoring
Subsidence Montioring

grade

JuIv L to aucrust, 30.-
, June 1 to oct 30 (4 t imesl ,

.  JuIv l- to Oct 30

5.42.20 through 5.42.32 Final  Surface Conf igurat ion

All areas affected by surface operations will be graded and
restored to a contour that is compatible with natural surroundings.
All f inal grading wiII be done along the contour to minimize
erosion and instabil ity unless this operation becomes hazardous to
the equipnent operators. Backfilling and grading will proceed so
as to elirninate or reduce the highwall. Refer to Plates 5-L6, 5-
L7 ,  and 5-L7A.

A reclamation map showing post construction conternporaneous
reclamation area, Plate 7-5, and final reclamation, Plates 5-L6,
5-L7, and 5-l-7A, accompanies this document. Slope rounding on
Plate 5-3 has been revised to meet the reguired slope of 1.5:1- at
the specified reclaimed cross sections.

Contemporaneous Reclanation

AII surface areas disturbed during our construction and which
are not needed for rnining operations were revegetated in the fall
of the year following completion of the construction. This
revegetation lras performed as described in chapter 3 of this
docurnent.

Disturbed areas within the mine plan area that contribute
water directly to the sediment pond have been contemporaneously
reclaimed. The goal of this reclamation was t,o achieve vegetative
cover that will minimize erosion thus reducing the amount of soil
naterial entering the sediment pond. To achieve this goal, a
standard of 80? vegetative cover was met. ocular estimates of
cover are made each fall (early Septenber) to detennine if
supplemental seeding is warranted.
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A reclamation map showing post construction contemporaneous
reclarnation areas and iinaf reclarnation accompanies this chapter as
Plate 5-17. The correct number of acres to be revegetated in final
rec lamat ion  i s  6 .65  ac res  (add i t i ona l ;  1 .1  ac res  i s  a  road ) .

5 .42 .40  Bond  re lease

Before seeking bond release, Genwal wiII  provide a descript ion
of all temporary structures to be removed and reclaimed, and all
permanent sedimentation ponds, impoundments, and treatment
faci l i t ies that meet the requirements of the R645 rules for
perrnanent structures, have been maintained properly and meet the
requirements of the approved reclamation plan for permanent
structures and impoundments.

5.42.5 Timetab!.e and Plans, Removal of Sedimentation Pond

The only structures to remaj-n after the rnining operation will
be the sedirnentation system and all necessary diversions required
to insure routing of all disturbed area drainage to the pond and
diversions to maintain the integrity of the pond until requirements
of  R645-301-763.1-OO have been met .  These d ivers ions can be found
on Plate 5-16 and 7-5.

Upon f inal cessation of rnining the area wil l  be reclairned.
Upon cornpletion of the reclamation earthwork the sediment pond will
be cleaned out and the naterial disposed of in the approved method.
Once it is detemined that the pond is no longer required for
sediment control of the reclaimed area, the pond wil l  be cleaned
out again. The material in the pond should only be topsoil that
has eroded from the reclained site (care wil l  be taken not to mix
the pond l iner with this topsoil).  This topsoil  wil l  be stockpiled
allowed to dry. Once the topsoil has been dried the sediment pond
will be eliminated and regraded to renrove any capability to impound
water. Topsoil will be iedistributed over the reclained sediment
pond site and tbe area reseeded.

Removal of the sediment
reclarnati,on to conply sith the
of  tbe U.S.  Forest  Senr ice.

pond was included during final
direct request of the Price off ice

5 .42 .50  Roads

The Forest Service Development Road from Huntington Creek to
the Forest Service turn around will remain as part of the post
rnining land use in accordance with the Forest Service permit shown
in Appendix  L-2.  See Plates 5-16,  5-L7,  and 5- l -7A for  fur ther
deta i ls .

All other roads used for the operation of the Crandall Canyon
Mine, within the perrnit boundaries, will be reclaimed in accordance
wi th R545-3OL-542.  5L0 through R645-3OL-542.  640 -
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5 . 4 2 . 7 t

Final Abandonnent of ltine openings and Disposal Areas

closure and I'lanagement of l{ine openings

When no longer needed for mining operations, all entry ways or
other openings to the surface from the underground mine will be
sealed ind backfi l led. Prior to the sealing of the mine openings,
all combustible material will be removed from the underground
bathhouse. All structure that will interfere with sealing of the
mine openings wil l  also be removed. The permanent closures wil l  be
constructed to prevent access to the mine workings by people,
l ivestock, and wild1ife. potential surface drainage wil l  also be
kept from entering the sealed entries.

The bathhouse and other noncombustible underground structures
will be left underground, and will meet the requirements of Title
30 CFR, Section 75, AII combustibte material wil l  be removed from
underground and hauled to an approved Sanitary Land fill.

The portals wil l  be backfi l led with soi l  and two roh/s of sol id
concrete blocks placed across each entry and then backfilled to the
surface and recontoured as shown on Plate 5-L7. The block
stoppings wil l  be placed as far from the surface as is necessary to
obtain a competent top and bottom.

A drain witt be placed in the western most portal. This
drain will be 18tr deep and l-0 | wide and extend under the backfill
to the highwall.  This drain wil l  be redesigned if  the mine
produces greater guantit ies of water than anticipated.

The formal sealing methods wil l  be presented as a plan
including cross sections demonstrating the measures taken to seal
or  manage mine openings wi l l  comply wi th  R645-301-529.L00.

5.42.72 tbrough 5 -42-742 E:rcess Waste

All waste material generated from the removal of the
structures will be removed irom the property and sold as scrap or
disposed of in the Neilson Construction f,ana File, Ut. State pernit

No .  92 -02 .

See section S.2A of this chapter for more detail on excess
waste and spoil .
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5 . 42 .80 Estinate of Reclarnation Costs

Estinate of reclamation costs are included under Appendix 5-
20, a bond estimate done by EarthFax. Final costs for reclamation,
taken frorn Appendix 5-20, is as fol lows:

STRUCTURE REMOVAL
CUT AND FILL
DRAINAGE CONTROLS
TOPSOTL DISTRIBI]IIION
REVEGETATION
MONITORING

SI'BTOTAL
oVERHEAD (108)

SUBTOTAL
PROFIT

SUBTOTAL
B o N D  ( 1 . 5 * )

TOTAL

5.53 Backf i l l ing and Grading

$  L39 ,130 .00
$ 7s,4go.oo
$ 4or  5oo.  oo
$  24 ,750 .OO
$  l - o ,710 .  0o
$  1 -L2  , 500 .  OO

$  403  |  07O.  0O
$  40  , 3Oo .  oO

$  443  , 370 .  0O
$  44  , 340 .  oo

$  487 .7 r -0 .00
$  7 ,29O.OO

$ 49s ,  ooo.  oo

Backfilling and regrading of disturbed lands has been
committed to in order to restore all areas affected by surface
operations as near as possible to the contour of ttre land prior to
disturbance. Reclarnation of affected areas, including revegetation
is outl ined in Chapter 3 Section 3.41. All  openings witf be sealed
as per the request of the MMS letter dated September 24, L98L, from
ilackson Moff i t t .

A1I areas affected by surface operations will be graded and
restored to a contour that is compatible with natural surroundings
and post rnining land use as near as possible to the contour of the
land prior to disturbance by our rnining operations. Material will
be laid down in L2tt to 18rr lifts and cornpacted through repeated
travel by heavy equipment. This method has been utilized by a
number of mines in the area and appears to give excellent
cornpaction prior to topsoil ing. In areas with slopes of less than
30?, the subsoil  wil l  be r ipped to a depth of 18rr then disced prior
to topsoil  placement. In areas having averagie slopes of more than
30t the subsoil  wil l  be r ipped to a depth of 18rr, where practical.
Topsoil will then be redistributed in a manner that achieves an
approxinate, uniforrn stable thickness and other specif ications
stated in chapter 2, section 2.42 of this document.
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be laid down in Lzn to 18'r l i f ts and compacted through repeated
travel by heavy equipment. This method has been utilized by a
number of mines in the area and appears to give excellent
compaction prior to topsoil ing. In areas with slopes of less than
3Oeo 1 the subsoil  wil l  be r ipped to a depth of LSrr then disced prior
to topsoil  placement. In areas having average slopes of more than
30? the subsoil  wil l  be r ipped to a depth of 1-8'r, where practical.
Topsoil  wil l  then be redistr ibuted in a manner that achieves an
approximate, uniform stable thickness and other specif icat, ions
stated in  chapter  2,  sect ion 2.42 of  th is  document .

Removal or Reduction of Cut Slopes

Prior to backfi l l ing and grading of cut slopes above the
portal road, above the portals, and above the coal loadout area,
ex is t ing shorcrete,  wi re mish,  c l ips,  and other  re la ted mater ia l
wil l  be removed and disposed of in an appropriate manner. AII
noncombustable material generated from the removal of shotcrete
wit l  be disposed of underground (within the mine) prior to the
sealing of the portals. A11 other waste generated wil l  be removed
and disposed of in an appropriate Ut. State permitted land f i l l ,
such as the Nei lsen Construct ion Land Fi I1 ,  permi t  #92-02.

Backfi l l ing and grading wil l  proceed so as to el iminate or
reduce the cut slope. This can be done by recontouring as
described above.

The cut slope above the coal stockpile area wil l  be backfi l led
with as much material as is possible. The regrading and amount of
material used is dictated by the location of the Forest Service
Road,  which wi l l  remain af ter  f ina l  rec lamat ion (see Appendix  L-2) .
See Plate 5-1-7 for the Forest Service road location.

Terracing and Erosion Control

No ter rac ing wi l l  be done.  A11 f ina l  grading,  preparat ion of
overburden before replacement of topsoil  wil l  be done along the
contour to minimize erosion and instabil i ty unless this operation
becomes hazardous to equipment operators in which case the grading,
preparation and placement in a direction other than generally
para l1e1 to  the contour  wi l l  be used.

Refuse Pi les

There are no refuse pi les to reclaim at the Crandatrl '€anyon
mine  s i t e .  :  " ' ;  . , . ^

t
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ri t-
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Surface CoaI Mining

There wi l l  be no sur face coal  n in ing act iv i t ies at  the
Crandal l  Canyon Mine.

5 .  5 0 Performance Standards

A11 mining and reclamation operations at the Crandall  Canyon
Mine wil l  be conducted in accordance with the R645 rules and this
penni t .

:l
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